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ABSTRACT : 

PURPOSE: To obtain copper oxide paste having 
satisfactory matching 

properties to a ceramic material in manufacture of a 
ceramic laminate and a 

plenty of metallizing performance by composing it of an 
inorganic component 

containing specific amount of one or more types' of <MgO~ 
Nb<SB>2</SB>0<SB>5</SB>, Ta<SB>2</SB>0<SB>5</SB> , etc.,' in 
specif ic amounts of " " 

CuO powder and PbO powder, and organic vehicle component. 



CONSTITUTION: An inorganic component containing 
0.5-10wt.% of at least one 

or more types selected form MgO, Nb<SB>2</SB>0<SB>5</SB>, 
Ta<SB>2</SB>0<SB>5</SB> / NiO, TiO<SB>2</SB> , W0<SB>3</SB> , 
CaO, ZnO in 

80.0-99.0wt.% of CuO powder and 0.5-10.0wt.% of PbO, and an 
organic vehicle 

component made at least of organic binder and solvent are 
provided. When a 

laminated ceramic capacitor containing lead composite 
perovskite compound as 

dielectric 2 is manufactured, the above paste composition 
is employed as an 

inner electrode paste composition, organic binder is 
removed by heat treating 

in the air, an inner electrode 1 is reduced by heat 
treating in hydrogen, and 

the dielectric 2 and the electrode 2 are sintered by heat 
treating in nitrogen. 



COPYRIGHT : (C) 1991 , JPO&Japio 



®a*a#s*jt(jp) ® & & & m & m 
®&m&fr£:n (a) ^F3-48415 

©Int. Q. 1 mWaSft JrflfiE&#^ @£W ¥^3^(1991)3^ 1 B 

H 01 G 4/12 3 5 8 7135-5E 

3 6 4 7135-5E 

*»# flh&gog 16 (£eJO 



®ft n ¥1-184068 

m ¥l(1989) 7^17B 





98 % 


+ ® — 


*EjffnKHj*^rwioo6#i(ii 






w % 


tt IB S 








m m 


S ft fcfi 


*RffnxiM¥nxioo8M 




©IS 


® % 


& & St j£ 


*E»rwm**Pwioo6#«i 






fig A 




*R»r«r&*smioo6#* 




©ft 


a a 


SSI? S# 







9) ta s 

1 . fc9)©*f* 

x MB**** J: tffflB * 5 s * » a y r y 

*©»£#*£ 

2 . 1* tf= « # © J6 QB 

(1) C u 0 to* 8 0. 0 - 9 9. 0 ffiSK* PbOW 
*0.5-IO.OSIl«Ks MgO. Nb 2 0 5l 
Ta, 0 Sl NiO 1 TiO I ,W0,,Ci0 1 

~ I 0 IBM*!** LfcfcM/jStfi. 

(2) fatten?** * Hfc£tt*K«*&r* 

Mt5l»n y* >*fflSia^ffil?«^T. 
rtWUtt^-* ttBiftfc** CuO|3*80.0 
-99.0fflaX. P b 013*0. 5 - 1 0. 0 fift 
%tZ. MiO.Nb, 0, , T a , 0 s ,NIO, 
TiO,, WO, . CaO. znOj;*ja»arn 
fcd>S<it>l«Ei_h*0.5~l Ofit»«W 
tfc*«j«#4. < t 6 *«/<•< y^iW 



4>T©»teaic j: ♦) sa^M y^©»as*iT«> 

(*£rtffiS«©fctS* fr -5 iatfr«.« 6 ^ d: 

(3) WW/V«fy^©R*£4300~8 0 0t©a 
0C8ffl-CJf 6 C AtHfttT 4Si»*ifl(2)Ktt© 
«B*?5 v 9 3 ©»i&;£fc. 

M) a 7L^ft a * 1 5 0 — 3 0 0X©fflfltSSDB"C 
Jt* C it^»ir*MJR«(2)««©tt)H-b 5 

i » * 3 yf y*©asii^te. 

(5) ttJfcflK* 8 5 0 - i 0 5 0 X ©fflfltlSBH-C 
** C i««ir4 <kil*fl<2>K«©«»-fe ^ 

(6) Rt^OAft^. P b (M ( i/i N bi/i)0, . 
P b T \ O, . PMHIi«W,/, JO,, 

osd«)4±(fi»itj: tivtmtt tax 
gi(2)iaa©«»-fe ? 5 > ? 3 yry+anmn 



-97- 



(7) ^^-*7 5v?i8#«ltttlHtfitri 

fcKtt-t-X HfiJ»fc*< s CuOW*80.0~ 
99.0fiff!X. P b Otfl^O. 5 - 1 0. 0 B1K 
C MiO, Nb, O,, T a , 0 5 . NIO. 

no,, wo,, cao, zuctoaorn 

< «k 4> 1 »BIJ:«0. 5 ~ 1 OSlKtt 
L dl>tt < £ t»*f«/<M yftm 

m* o n. **rat* b 9 Kts.it tidbit *> * a* 
«t*a<tT**ji*5 * v f £«««©»&* 

(8) W » /< 4 V © & £ * 3 0 0-8 0 OXOjft 

**** * 

(9) STtfctefl* 1 5 0 - 3 0 0 X OflXRBt 

03 ajcttJtsa* i 5 o o o r <ojflflt«H-e 

if -1 C £*1*ffl£r4tt*JH0OKB©£»* 5 
$ v *Ktt«ffi©93B#tt. 

04 «fc*ifltt** 8 5 0 - 9 s o t ©fiottanB-c * 

s z £*ftttr«&it*iiioBett0#ji*5 5 
? *ttHate©»ia#&. 

W K*#tt*ft*<. P b (M s u.N b ,„) O, . 
P b T i O , . P b (Ni,/, W,„ ) O, „ 



!IDB¥3-48415 (2) 

OH fc«ffl*A<8 5 0 - 9 5 0 t:©ffl«l5H-Cfc 
v *KttS«©3Si&:frtt. 

**** nt^ft«Kafttt53 

Hfl*l5^CuOt»*80.0- 
9 9.0tfK. P b OtfjfcO. 5 - 1 0. OafiK 
MiO, Nb, O,, T a , O, . NIO, 
TiO,. WO, . CaO. Z n O «fc *} 

< t <> i «h±«o. s ~ i o aa*** 

JWJ; t> tt* fTA b* t * n,T$.#£fri,Ti *) % 2« 
<p-C©***HlK.k -f v^©Mi**fT-3 

*irt«as©ttfc« It* IS 

*»Wti-fe7 5v^«fl*©»ia^^t*nt: 
ajar * £»©»*-«-;<. naaftcwrit© 

# tf h ft i . 
!**©«« 

*fflS«KfflH &*l**f*WR£ LT tt. Au. 
Pt. Pd|©»4«iW, Mo. Cu$©*& 

«AM«ffl*n*. c: ©aatfflK *\ 

£©ttttff«i:t: * MS fttfT 

5«?ttCtiifflS»-<-x h©«u teat**}* 

W*Ufc«fl*iC#ltt;*-ttfcl>©*fflV'-C*JBrt: 

nam*. iwie*»ia*. 

* - ^ *« b A: 6 © 4 ffi Jg' L X ZM it t « 2>i£;&< 



-98- 



Mo. C u It. *&«-C#{iiT***<fcfiS3ffltt 

«fcW. MoTtt, I 5 0 0 * «Jt©»ffl»>R 
<fc«4. 3 ^Ctttttt ©IB A u *C tt. *fflft 
*3tt*<RJJM£tt 9 . Ai/Pd-Ctt, -7 4 

©fc«>i»{*aj«t*<ffi < . 4 <r > * worn 

L *> L . |f)K©J:-5tCCti£ffl<oifcr»Cli. 
S*©^«*tt©#H»*-Cfc«*iT*ji!>Hi< 
*>*. < LT, S*SffflSl*?»i'<-.*l'*©*r 

JR*©tt*«flt*<flSt>A:*w<4 V y<D*tR#&Z 

*r. *-#yo&-cn>) / * v * *Ytn ( •>- 
i-afit. Affiant*. cnevau 

9ftt*ttffi*<JB < *©*»*««.*** 

lfrL8i<iiieoj;^<tll*'!tts ft ©J; -5 

ffl<tT«*^5 v ^HB(*«:iSl»T. -fe 7 5 v * 
WH&KftSM-x h £©tt«l$© v y y ^ft 
A<*?$v0#8©t&;iJ{cj;^-tJ*tfSj&t:*s. 
tt*T, ft ftn«-Xh©iB«fc 
»;»«CJ;,TllRt**|*«*«. L*L. 

l£*©ftfcffl-<-:* httt^ 

tt <K**K. f-l>»fit**) fc 

Tlr>fc. 

flrftcttt,*9 4 y *tt*4i-r v fy/lti'Rff 

*4t*JBi*fc* 9 * * »<SJIf*©ftift#ifc«fl|{ft 
1- & fco-p* «. 

«a*«y!r i fc»©^a 

*h©iatic*<. C u 01fl*BO. 0 ~ 99. 0 S*X. 



^^¥3-48415 (3) 

©J;-5«^V-y>-h*fflt»fc«H(*ic*^T 

ttib*>. «m*<£ £©✓ y - y ^ «pg* 
jsnswa^-i ^©Mt£*<fflH i* 9. *©K 

sa3**;fri£i<»S**ifc. Htt©iU 

tf*&*'C»sa*-c»t^-f ^ ©*»©&** a 

tfriv *©8k»{fc»*a7tLt&nWc L» * 
fcC***Tto/»*iT "i fc©T*4. ^©^jffitts 

4fc»Cu«S©«JB*t-5*Kitt»iga^ri£-C 
**. ;:©ftftfflKJ;i*II{fc;Sfctt. Kt*.l* 
t© 5 9 - I 4 7 8 3 3 *. ftfcH-*-* htt 
tt«« 6 0 - 2 3 8 4 6-*.»*IHI862-l21912^. 
#«B8 6 0 - 1 4 0 8 l6tCjt*t6<iH«*. 

P t> OttfcQ. 5 - I 0. 0 MgO, 
Nb, O, , Ti, O, , N I 0. TIO,. 
WO,. CaO. 2 n O J; *) «tf *tfctf>tt < t <, 
l«Wi:*0.S~l 0 MB X£WL 

* 6« 9. * ? s v *«m*©Ka# 

2«*T©«i*v3tcJ:*)ffH/^ yfoK 
**tf?IS£. ***T©«SteatC i *) rtfiBTS 
«©a7E*lT-5Ii2«t. a* + -C©«itea«: J: 9 
ttH*irtfflH«©tt«*}f UBii^lMS 
tltz b ©T * *. 

Lfc«*©C u 0-?-* h i £. 

^■'✓^tt*f»*Ci*<T!**fc©TJb«. CuO 

htt. c u o ©fojc p b o*8sjjou. <* * 

CMbO. N b, Oi , T a , O, . N I O . 
TIO,, WO,, CaO. ZnOi»3«R3n 



-99- 



Kttflii. ffloMA < I 0 8 3 t > KTTlftttS 
-fr*#9?14^*s x -* 7 $ v 9H&9 

# ? x * £ © (Stub # * x t» * a £ <* * fc |> © 
i ©-ensign* i&Sfii'Nffl-?? *■ y-r% 

<Sfc. 11*9 *7*3 Xy'yiffflRffrttfl 

ctt, intms t r c fc*>©»tt6^ o t*x* -t 



*5 0fl¥3-48415 (4) 

JfcfcCtt Lt*R9|(0 C u Of-X Hi, PbO 
£«KD*aiJ*jt HttGto** C i© 

» ta « * £ © - {* ft c ig u t n i . 

* fc«B*©Miftffi©«Btt, *fcg)©CuO 
«-X Y t-tv X y 9 tt»C £ -5 £tt IS * JB Jfc 

*. t«*)**IS?tt, «lfl'>»©frlB'<<f v 
( a * L < « » l5 0~3Q0t©*JR5?fflSU. 

e ^ctt*»a»-c©ift«-c * 5 % » 9 tttttm 

*»«©«»* It -J (S* Kl*. 900-950 
TCSflt) . 

• #*© C u OtttiJR'-M y^*e*v»T, * 



Witt 0 #L^*«iRM4<fic; *©*»& 
CuOWlD*©|»ta)STtt, Cu©tt»a<*a 
t¥«fc»5«tt 7 i * * IB Mk:« Buffet; ft 
<K * 5 5 -/ * H (C * $ , * l; * (RH £ * * « 
U*U*£W©CuOffltf*j-cii_tB©J;-5fciai 

aA<*gc -519, «jtatt©p b oh:, a 

.-ft (8 8 Ot) ttigT*7* v*4tH££&U» 

* h c © is mm * h n c g ft r * ; t -c ma i 

<D«ft»lRffl*<t7 ? v 9 e>*tLt*L&tt < tt*. 
P b Omtt-C©«SJn-Ctts -t ? 3 v 9 tint <D& 

*> ©©*««©« WA^d r *' 4 

77U--> a yTOtfi^. SftttOffift*, 
-/*£©ffl*tt*<f*6ti.r*7»2©*£©IS(Bl 
C u OW©«KWtTtti6jDft«)(><0. I 
*C 2 0 ffljtJilU-hTtt. **JH©*«*<*3r 



PbO*<l~3JSB«. Hi ©i£MA< 
1 I3tt*»»fl©*-©XttWKJs ttSHff* , s 

^3^y*o«50tit6©7M. mi 

n***rk 3 i^an8?»«. 

«±©«fc-j<cffl«i$nfc««-t75v^3>'T' 

i***tt«©ffl!&&cf *v -y h ©jflfiKtt 



-100- 



Pb(H|, / , Nb, / , )0, . 
PbTiO,', 100- tl 

0.7, 0.2, 0.1 

*r«><-f pvb ?*tx 
/'J-y 

51 K« DBP 5«tX 

•>- y 

7/3 

Pb (Mi,/, Nb,/, ) 0,*-<-*i:L,ttiC 
P b T I 0, . Pb (Nl,/, W,„ ) 0, *»0 

(M(0, Nb, O t 4 1 0 0 OTC-Cfittti. K 

t«»Lt»fc<>o-c*e. c ©ism** ssartttf 

i IT, t|AOrciUH'i-A'7'?'7- 
» "IflJWtUTDBP, JSJntLTh^xyi 



ft li ¥3-48415 (5) 

Wtt. ft 3 0 * m?* fc. 

kb. mam*-* uftsm^Tin 

ttttffltfltt. ¥*3tti*2. 5</m©<,©*ffit>* 
{lhK«%lDPbO,MsO,Nbj O , ,Ta, O , 
NIO, TiOj, WO,. C a 0. Zn04* 

(61 T * 9) 



CM 
ft 



I I I I I I I 



CM CM lO CM 



CO CM CM 



o o> o co oo 

CM CO V lO CD 



to io to 



CJ CO Cv» « OJ U5 



CO CM CM CO LO lO 



CM CM CM CO ir> CM 



* * i n te © a n in ft * h a n - * k t h a l 

- X hiUfc. 

r*. 

WECuO^-n (Na4) *WK©KH*^ 
hiC. X if ') - XEPM LTP38BUS 

*, WmUfSi LTtJIfiJci* 

- I 2 0 kf/cifflff^T?6 0 IT.tli 
«»© tfffi 6 x3.2»itt4J;TiCiRffl!|:* 
*«LTW8»Ufc.iatt©*2*Mlfltt.2. 8 8 m » 
(I. 2X2. 4a) «*fc©WS&tt&tt5 

n> sj***©i**ttttrtc»?w2 o ^ m-e**. 

*C» C©*tft««B*©K/v-f ff -i. * 

XHWCttffi LfcRttftjr *| - y h©Wffl/< 



-101- 



•> <®»wtt*^ 3 o o r K±oaat 

©BStMt* iHftSB^WoRUfr's© tt&*<* 
fl£*f*©i*l£W» * 6 3i» U v ^©Jfttf 



S3* ^^ifl«tR«»tt 



ant 

(TC) 


3ft 

<nF) 


IfttttA 

<K> 


(oh») 


(k) 


200 


O.S 


23.2 


2. 54Btl2 


34 


300 


41.2 


0.33 


4 . 23H+ 1 1 


10500 


600 


42.6 


0.43 


6.43E+11 


12040 


800 


40.1 


0.54 


5.5SE+11 


11060 


900 


32.3 


2.23 


1.238*11 


7760 



?ffit1¥3-48415(6> 

900T-1 Q#fi**-CttSttttfc»©t§«T 

**. 

RaM ^/©fflflCfc LT3, 3 0 0 tfri. 
8 0 0 t © 15 ffl 3 0 0 X:J2tTT tt. 

®t*i^ftJ. 8 0 OtKlTtt, RU 

1 0 0?<©3?|8«-C 1 0 OiC-4 o o *c ©« 

si 4 *c*r. 



sua aTcfflfltiwm^tt 



(T) 


Sft 

UF> 


RQM 

<K) 


(oh.) 


R9¥ 

(k) 


100 


1.2 


12.3 


2.53Btll 


78 


150 


43.5 


0.34 


3.45B+11 


11500 


200 


40.6 


0.45 


8.4SE411 


10S60 


300 


36.7 


0.65 


6.53BU1 


9760 


400 


12.3 


3.45 


9- 45E + 9 


2040 



K9 0 0 ttl? i tz fc<OT**. 
*«M^©a7Ctt. 1 5 0 TCPJt±T3t^teC 

i»*<D#*>**. *n«TTtt* Hfcflott-e 

±Ttt, RUf**©*ttKtf tf-A<a7L*KR«* 
TI5«AOCu-Pb64*<Kfffiti. tt^Tl 

*©»*«. i 5 o 3 o o t #m LT^*, 
SKKDSiatimiti. 



fc. rt8B»ff»*fltt. l~2ppmT800t 
~ 1 1 OOTCOIBDflTliajtfc. «±ffl«*-3iCL 
TttKSftfcflWaVy'i' «>©«?$£# foil Hi 

ffl©c u ^-a LTinia <t |sj btefifcjF-r 

fcSf* ittz. 

•r. 



■ ^4M 

(TC) 


(nP) 


(«) 




<k) 


800 


23.4 


0.55 


2.34BU1 


5560 


8S0 


39.8 


0.32 


7.43EU1 


11200 


950 


43.4 


0.45 


6.34Etll 


12300 


1050 


37. '3 


1.23 


2. 24Bf 11 


10780 


1100 


22.3 


2.24 


1.0SBU1 


5320 



tttftiBflt©f£fl«<(:l,Ttt. 8 S 0j^£ 1 0 5 0 

t©t8B8-cfttftt«?t*tta<i»£nT^*. 



antttcfciticuo^-x F©»<sts«* 

»6* *{*UA&tt«ttfi. -Tv^y^tt 



CuO-< — 


31 




?7U 




X h Ho. 


<nP) 


(%) 


— ■> 3 V 


v 9 


1 


25.0 


1.25 


X 


X 


2 


38. 9 


0.31 


o 




3 


45, 3 


0.41 


Q 


Q 


4 


42.3 


0. 55 


o 


Q 


5 


39. 9 


0. 98 






6 


35.2 


0.56 


X 




7 


29.5 


1.20 


X 




8 


25.6 


2.2 


X 


o 


9 


38.5 


0.68 


o 


o 


10 


35.1 


0.87 


O 


0 


11 


34.2 


0.58 


o 


0 


12 


29.4 


1.05 


0 


o 


13 


5.8 


2.14 


X 


X 



2 0 0 mT, ^fl/-*-/KDfcj{)(!)^i<y\'yt 

SJISeCuO^-^f (Na4 ) -53#K^-^$A 
(N<x4) T«««7-^^ 9 -VEPWJL, ffi 

h *mia©tta«ffl *ibHs£e*l/,:. acts. 

*-\ jS tl , ttflt** 6 0 Or. 200-C, 9 o o r ) 



t$fi,1¥3-48415 (7) 

SJSW2 

©04***. * 7 $ > 0 LTW. »7 

fttl>i. 





filJfc ( w t %) 




S 1 0, 


2 0 




A £ i O , 


5 




C a O 


S 




B a 0 


5 




B, 0, 


2. 5 




P b O 


1 0 




N I } 0 


2. 5 




A £ » 0 8 


5 0 



SOOtTfc*. COttatftftfl 1 ©.* -5 Kff 



Ml. 9 0 0 X toa*5PfflSl-Ci»« L fc. 



S8S ^-X«tt*t»tt 



<«/□> 


»*«« 


a-rcfi 
pp»/"C 


IB US IK J: 


T ;u 5 * Jb 


10 


11.3 


11.2 


120 


100 


95.2 


101.3 


59 


1 K 


686 


718 


-36 


10 K 


9.88K 


10. out 


•200 



7*Kg<t*-*:/|fl*«»6LA:l>©tct-fc**, 
iKiiT, i' - HSKi < 1 0, 100. IK. 



- 103- 



«t»t:> KU*&tf ffiK**»«-c » * Z 

W±©«fc -5 C*3B«Htt> CuOt9*80.0~ 

P b 019*0. 5 - 1 0. 0 ttaHfc. 
MgO. Nb, O, , TajOg, NIO, 
T I O, , WO,. CaO, Z n O J; *) jStfftfc 



*l 131 ¥3-48415 (8) 
*a7EX8i. a** -cojftfijtxH 

JtifcOT* y f- d — ;u $ 

««ttKSC* C u > * 5 ■< X4<BISgi« , 

i rtfisnaa. 2 a. 3 



3 -**p*fe 




-104- 



